Summary. --This is the first of a series of papers in which we investigate some of the more common approximate many-body techniques. A comparison is given of the results provided by the Rayleigh-SchrSdinger and the Brillouin-Wigner perturbative approaches to a one-dimensional nonrelativistic ~dZ-body problem with those arising from its exact solution. We find that the Rayleigh-SchrSdinger series converges to the exact value of the physical quantity considered (the ground-state energy of the system) ~or a certain range of values of the coupling constant; on the other hand, the Brillouin-Wigner series gives a result which does not agree with its usually assumed behaviour. The origin of this discrepancy is discussed and explained.
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-Introduction.
The solution of the Schr6dinger equation for a many-body system is a very laborious task, which usually can be accomplished only by approximate methods. The most important of these is the perturbative method, which, in principle, is applicable whenever the potential function is only (~ slightly different from that of an exactly solved problem. However, these perturbative techniques have often been employed far beyond their limits of validity, in problems where no precise statement can be made about the rate of convergence of the pertttrbative series to the exact value and consequentIy about the reliability of the results obtained. This is the case of many calculations (*) To speed up publication, tlm authors of this paper have agreed to not receive the proofs for correction. in nuclear physics, for instance those based on the Brueckner (~) techniques; as is well known, this approach amom~ts essentially to a clever rearrangement of the (, linked-cluster expansion ))(2), and therefore is applicable only to absolutely convergent perturbative series; nevertheless, it is frequently employed to handle strongly repulsive interactions, where the usual perturbative series might even become meaningless.
We think that, a possible way to obtain an unambiguous check of the more common approximate methods, as well as a significant comparison among them, is to coml)are the results of a certain number of exactly solved onedimensional many-body problems with those which we obtain by these techniques (~,3). Of eom'se we are conscious of the drawbacks involved in the use of one-dimensional models, whose physical relevance is clearly questionable. ~evertheless, we think a plan of this kind worth-while to be pursued, since, up to now, no relevant three-dimensional many-body problem has yet been exactly solved.
In the present paper dimensional many-body to the second order, by (hereafter referred to as the system investigated Hamiltonian
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we compare the exact gq'ound-state energ)-of a onesystem with the approximate values provided, up the Rayleigh-SchrSdinger aml the Brillouin-Wigner RS and BW) perturbative approches. We consider and solved by SUTH~.I~LA.~D (4), described by the
which refers to ~ system of Jt r particles on a ring of circumference L satisfying periodic boundary conditions. The interaction appearing in eq. (1.1) is obtained by summing up infinitely many times the (, basic potential ,) .qx -2 and by using the equality (5) __ ~ of course, for large systems, the additional (n :~ O) terms become unimportant. An inspeetiou to the above Hainiltonian ,shows that the two-body potential
